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sequential 35 orientation process.
Voided films produced by sequential orientation are well known. For example:

US 4,377,616 (Mobil Oil Corporation) describes a method of production of a voided film using
25  spherical void initiating particles. The particles can be organic, inorganic or polymeric in nature.
Each void has at least one particle which caused its initiation.

Cross-linked polystyrene micro-spheres have also been used to produce voided BOPP film by
sequential orientation on a conventional stenter machine..

30
The use of inorganic fillers such as calcium carbonate for the production of voided film on a stenter
process where the film is sequentially oriented has long been known.

There are many other patents which describe applications of voided opaque film by a sequential
35  orientation process.
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saj d Is stretched S|multaneously in both the MD and TD, and where the particles comprise:

(i) particles having a mean aspect ratio x/y of at least 2 (e.g. long and thin) and a mean size
of the longest particle dimension greater than about 3 microns (preferably about 6 microns); and/or

25 (i) particles having a mean aspect ratio of about 1 (e.g. spherical or boulder-like), with a narrow
size distribution, a mean particle size of from about 3 to about 10 microns, (preferably about 6
microns), and which are substantially free of particles above about 12 microns in size and optionally
also substantially free of particles below about 3 microns in size.

30  Optionally the particles are present in an amount from about 5% to about 40% by weight of said
layer.

Preferably films of the invention are further characterised in that ratio of at least one of the following
properties measured in the MD with respect to TD is: (a) tensile strength of above 0.5; (b)

35 elongation at break of below 2.0; (c) Young’s modulus of at least 0.7; and/or (d) shrinkage of at
least 0.45,. the TD shrinkage being other than zero.
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as voiding agents, The flat platelets can be relatjively large in
As usgd hgrein x direction denotes %n axis parallel to the MD of the film; y %rectiongdenotes an axis

parallel to the TD of the film; and z direction denotes an axis perpendicular to the plane of the film
(i.e. across the gauge of the film web).

25
Flat platelet materials can be used as voiding agents. The flat platelets can be relatively large in
the x and y direction but the z direction is much smaller typically 0.5 or less of the x and y
dimensions. In other words the platelets have a large aspect ratio x/z or y/z. When the film is
drawn the flat platelets orient in the plane of the film and so do not reduce the overall stability of the

30  process. Typical examples of these materials would be fine powdered mica; calcium carbonate; any
other mineral powder with a high aspect ratio; powders of polymers incompatible with that of the
polymeric film (such as thin polyester acrylic or nylon films): glass particles with high aspect ratios;
metallic pigments which comprise particles of metal with high aspect ratios; and/or any suitable
mixtures and combinations thereof.

35
At the moment there are no methods of producing voided polypropylene film in a simultaneous draw
process which produce films with the desired properties to be commercially acceptable.
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filmwhere the ['am nation operation 1 ds perforne I ne. € thickness
can be extended up to 150 micron for a single
The voiding agents can be incorporated into the polypropylene and film produced without drastically

altering the process conditions away from standard operating conditions.
25
Films of the present invention can be produced by methods and/or properties which have been
unavailable up to the present time. Films of the present invention can be used to make materials
such as synthetic papers, increased opacity base film for use in coatings to extend the range of
coated films and/or to produce opaque shrinkable films. The voided base film can also be
30 converted in numerous ways to produce new novel effect films.

Preferred films of the invention are a voided simultaneously oriented polypropylene film with
balanced properties. Optionally the film comprises a hard resin core. The film may be heat set if
an opaque film is desired or not heat set if a shrinkable film is desired.

35
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films oBEciﬂ/rb‘? tﬂMﬁ%éfﬂe Ei@ﬂgrethﬂﬁ iH%goPcIQéjrtbgtsg film. Film of the invention can comprise

white TiO,-containing coats and/or sealable melt coats. Optionally the opacity of the film is higher
than that film containing TiO. or voiding agent alone. Preferably the TiO; is present in the film in
an amount of greater than about 5%, for example from about 9% to about 10% by weight.

25
The voiding agents which may be used in films of the invention may be characterised by shape
such as: solid particles of material which are spherical in nature; particles of high aspect ratio i.e.
platelet type materials; and/or voiding agents made up from irregular particles.
The surface of the film can be textured or smooth. The amount of texturing can be controlled by

30 the amount of TiO, and voiding agent added and by the processing conditions.

Lower draw ratios can be used to increase film thickness. The film can be on-line laminated to
double the thickness of the single web.

35 Film can be used as a high opacity base film for applications such as synthetic papers, labels and
the like.
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Figures 1 to 3 are plots of the MD versus TD for various properties of voided films made according
20 to the invention by simultaneous orientation on a bubble compared to the same properties for prior
art known films made by sequential orientation where “X” denotes a voided simultaneously oriented
BOPP film of the invention and “+” denotes known voided sequentially oriented BOPP films.
Figure 1 is a plot of MD /TD ratio for tensile strength;
Figure 2 is a plot of MD /TD ratio for elongation at break / %; and
25  Figure 3 is a plot of MD /TD ratio for Young’s modulus.
Figures 4 and 5 are photographs of a film of the invention made according to Example 14 herein,
where the photographs are taken in transmitted light through the film and as a cross section in
reflected light respectively. .

30 From Figure 1 it can be seen that for a sequentially stentered voided film the tensile strength
MD/TD ratio lies around 0.3 to 0.5 whereas for the voided bubble film of the invention the tensile
strength MD/TD ratio lies above 0.5, and typically from 0.9 to 1.5.

From Figure 2 it can be seen that for a sequentially stentered voided film the elongation at break
35 MD/TD ratio lies around 4.0 whereas for the voided bubble film of the invention the elongation at
break MD/TD ratio lies below 4.0 , and typically from 0.5 to 1.5.
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Young' s nodul us. Fi gures 4 and 5 are photographs of a filmof the invention
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t he vahdeeesenbinlentibniwill lod further illustiardd mynthe feloeingmaatlintitnggéxaniplesak MDY TD
ratio lies below 4.0 , and typically from0.5 to 1.5. WO 03/033574
PCT/ EPO2/ 11510 7 From Figure 3 it can be seen that for a sequentially
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Ex@nplags 1:2 ratio into polypropylene using a single screw extruder. It has an aspect ratio greater than
1.
Mica powder available commercially from Microfine under the trade names Mica SX800 or Ultracarb
U5 and which consists of platelet like particles that align themselves in the film and reflect light.
The mica contained the largest particles with particles present up to 20 micron in diameter. The
25 mica particles have an aspect ratio of about 8 so although the maximum diameter of the particles
was 20 micron they were only 2 to 3 micron thick. Mica grades with smaller particle size would lead
to increased stability. When the mica was used in the coat layer a large degree of die drools were
observed.
Calcium carbonate master batches were available under the trade designations Pearl 2 with very
30 fine (average 0.5 um) particles; and Pearl 70 and Omyalene with larger (average 3 um) particles.
The aspect ratio of calcium carbonate particles is low. Particle size may affect the voiding efficiency
to result in different results form each of these materials.

Hard resins which can be used are : a Mixed monomer hydrogenated resin made from o-methyl
35 styrene, vinyl toluene and indene; a natural polyterpene; and/or a hydrogenated di-
cyclopentadiene.
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nurr‘oeregg1 rg;'ﬂéét‘% %ttallce @J%r I.¥i ng Mca levels of 10% 15% and 20% These
mi xt ur 65 er & t pres 0 Torm plaques using a hot press and picture 5

frame noul d. After quenchl ng the plagues were renoved and cut into squares
600" X E@RplelhRse squares of pressed mat eri al were then stretched on a

si nul tF%ﬂre ﬂrl%tsvasntarr\t%t&ta"m%ﬂas%to%ev%)rg ép% &ad descrlbed in Example 1A above, except the
mica was substituted with 10% of calcium carbonate (Pearl 70) and the film was produced with a
thickness of around 35 micron. This effect of heat setting versus non heat setting and the effect
of adding hard resin to the was tested for these films. When added the hard resin used was the

25 mixed monomer resin described herein added to the polypropylene core at 10% concentration.

Example 4 No hard resin in core & non-heat set

Example 5  No hard resin in core & heat set

Example 6  Hard resin in core & non-heat set
30 Example 7  Hard resin in core & heat set
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Ex 5 Heat set

MD

136.6

1.27

TD

107.7

45.56

0.74

61.17

2

342

2

037

1.15

Ex 4 Non
set

heat | MD

142.1

1.17

D

121.7

33.65

0.48

69.9

2

253

2

069

1.09

Ex 6 Hard resin
Non heat set

MD

130.7

0.99

TD

132.0

40.07

1.10

36.5

2

530

2

621

0.97

Ex 7 Hard resin

Heat set

MD

136.8

1.24

D

110

56.64

0.76

74.73

2

406

2

135

1.13

Examples 4 to 7 were also tested in a conventional handelometer test with the gap set to 20mm.
The Handelometer gives a figure which relates to stiffness in a specific direction (MD or TD). The
sheet of film is placed in the Handelometer. A bar is then lowered down onto the film and pushes
the film into a slot. The slot is aligned along the axis of the film (MD or TD). The machine

10

measures the weight required to push the film into the slot.



100 2.39 6.89 0.48 0 4.31 7.28 1.44 -0.66 110 3.35 6.89 0.96 0 4.78 9.74
1.91 -0.66 120 4.78 9.93 2.25 0 7.03 15.23 3.45 -0.66 130 6.70 13.51 4.16
1.59 9. OwWOd303561 41 0.66 Table 2 - Tensile data Exanpl e®C4d/mpo2/7158anpl e
Tensil e strength El ongation at break ypung' s nmodul us

MPa MD / TD

set TD 121.7 69.9 2069
Non heat set TD 132.0 3

MPa MD/ TD % MD / TD

ratio ratio ratio Ex 5 Heat set MD 136.6 1.27 45.56 0.74 2342

1.15 TD 107.7 61.17 2037 Ex 4 Non MD 142.1 1.17 33.65 0.48 2253 1.09

(VAR AN N N
7 T RKAT A T

LR

6.5 2621 ENohakbredinresin MD 1

al'\ 120 7 0. .0Q
LA —4 -\ T T T

40.07 1.10 2530 0.97
B6. 8 1.24 56.64 0.76

2406 1.13 Heat set TD [10Q ,7041._,79%@&35 E%@’BBEPs%t“ to ¥ were also tested in a
conventi onal handel onet pr—testTwth—tpe—gap—rsect—to—2pnm The Handel onet er
gives a figure which re g ff Mg i n|T® Gpecific direction (M or
TD). The sheet of filnphs plagedin [doe Hangslometef. A bar is then
| ower ed down onto the fwl_%_sna ushes [sﬁ frrmintola slot. The slot is
aligned along the axis e 109 N 3'12The_|xachi ne 10 neasures the
wei ght required to pushfthe filmi paaddebi@g sl ot. WO 0B/ 033574 PCT/ EP02/ 11510
10 Table 3 No hard res non-he t Fx 5 hea] set WNMD TD g MD TD
21.5 22.6 30.2 133.9 Mﬁnﬁ‘ﬁ’é‘%ﬁagﬁetm e Beatshy” (20 Pesin

MD g TDg MD g TDg

11.75 12.1 47 1 47.3

MD/TD = 1.03 MD/TD = 1.00

For comparison an analogous prior art film made on a sequential stenter machine was also tested
with the handelometer to give the following results.

Table 4

Stenter film

MD g

TD g

8.1

13.2

MD/TD =

1.63

The handelometer results show conventional film produced on a sequential stenter have a MD/TD
lie around 1.6 compared to the voided bubble film of the invention with MD/TD below 1.5. The

closer the MD/TD figure is to 1 the more balanced the stiffness of the film.

Further films were prepared in an analogous method to that described in Example 1A or 2A above.

5
10
Example Voiding agent
15 8 Mica
9 Mica
10 Mica
11 Mica
12  Spheriglass
20 13  Spheriglass
14 Spheriglass
15  Spheriglass

Details (PP = polypropylene)

20% in thick outer

coat.

15% in core with thick PP outer coat.
20% in thick outer coat with white PP core.

15% in core with white master-batch with thick PP outer coat.

20% in thick outer PP coat with clear PP core.

20% in thick PP coats with white PP core.

15% in core with thick clear outer PP coat.

15% in core along with white master-batch with thick clear PP coats.
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master-batch with thick PP outer coat 12 Spheriglass 20%in thick outer
PP coat wth clear PPcoreBai]g%%pS‘ r ass 20%in thick PP coats with
white PP core. 14 Spheri gl 5% é@%@W%SH Thick clear outer PP coat.
15 Spheriglass _15%in core along with white nmaster-batch with thick clear

Thi ST Pocouear EAEDEEEOZ Lo boghly 10 [OREY EPhndghhd T].o0re 4t
cavitating nigdMieacpaitch 18 Pear| 2 B5% of th468al ci um43@ bonatp cavitating
mast er bat chig Mica coat white core 77 3.55 3.51

10 Mica core 35 3.99 3.72

11 Mica / white core 73 3.99 3.86

12 Spheriglass coat 9 3.43 3.11

13 Spheriglass coat white core 74 2.99 2.93

14 Spheriglass core 74 5.11 3.84

15 Spheriglass / white core 87 5.61 4.11

16 Pearl 2 (20%) 24 3.99 3.85

17 Pearl 2 (35%) 54 3.87 3.81

18 Pearl 70 67 5.24 3.90 v ‘

19 Omyalene 53 4.68 4.32

20 Silberline core 53 3.81 3.02

21 Silberline lamination layer - 4.24 3.92
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M ca coat white core 77 3.55 3.51 10

white core 73 3.99 3.86 12 S heri

coat white core 74 2.99 2.93 14 S heri

lass / white core 87 5.61 4.11 16 Pearl
(35% 54 3.87 3.81 18 Pearl

batch Table 5 -

Fi | m eval uati on
8 Mca crat/EpoA168 4. 30 9
ca core 35 3.99 3.72

70 - calciumcarbonate cavitating master batch 5 20 Onyal ene -
cal ci um carbonate cavitating naster

11 Mca /

la% coat 9 3.43 3.11 13 S heri | ass

| ass core 74 5.11 3.84 15 S heri

2 (20% 24 3.99 3.85 17 Pearl
70 67 Fable#63 90 19 Oryal ene 53 4.68 4.32 20
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Silberline core 53 3.81 3.02 21 Silberline Iamnation |ayer - 4.24 3.92 WO

03/ 03
1 %s
MPa

143 2
MD 89.

SR L B R P AR A i
Stiffness Ex 10 - M cdatBedD %R1eagth64 (MoRB6S Mddulds 18 MD|91. 12
3 2511 1.628 Ex |11 - Mda Ti 02 Y\m;aTDI ?Si“ﬁfil@ MB%ES %%j?%o ;(2)4
2123 OE¥30 -MicaMB 1 104TR_ 1360 [1388 o 7H64.7 2663 2644  |1.518
MD 91.12 143 2503 2511 1.628
Ex 11 - Mica TiO2 WMB|TD 66.45 170.8 2755 2668  |1.524
MD 89.37 145.2 2507 2412 |1.628
Ex 14 — Spheriglass  |TD 31.89 114.5 2090 2123 [0.839
MD 52.1 104.3 1860 1789  |0.785
Ex 15 - Spheriglass|TD 44.36 87.39 1624 1622  |0.414
WMB 40% MD 53.02 122.8 1795 1549  |0.969
Ex 16 - Pearl 2 at 35% |TD 75.27 144.8 2363 2134  |1.567
MD 87.82 144.8 2700 2624  |1.751
Ex 17 - Pearl 2 at 20% |TD 75 183.1 2854 2630  |1.458
MD 84.23 153.6 2692 2588  |1.892
Ex 18 - Pearl 70 D 50.98 115.8 2069 1992  |0.466
MD 65.15 95.1 1309 1098 |0.466
Ex 19 - Omyalene TD 52.56 116.1 2022 2242  [1.31
MD 75.64 129.7 2422 2414  [1.367
Ex 20 - Silberline TD 42.53 128.8 2395 2388  |0.456
MD 71.78 94.62 1519 1355  [0.87

10

Figures 4 and 5 illustrate Example 14 (spheriglass without pigment). These pictures show film

structures with varying degrees of voiding.

been forced to align with the long axes of the particles in the plane of the film.
The shrinkages of these films produced in Examples 8 to 20 were very low. This is characteristic

of thick laminated film.

IDR Trial of Examples 14 and 15

It can be seen that the voiding agent particles have

Some of these films were run at the end of an IDR (intermediate draw ratio trial). The films run
during this trial were Ex 14 (spheriglass voiding agent without pigment) and Ex 15 (spheriglass
voiding agent with titanium dioxide pigment). A stable bubble was achieved and a short mill roll of



Ex 15 -

1795 1549 0.969 Ex 16 -
87.82 144w8 03/08837£624 1. 751 Ex 17 -

1.458 ND 84.23 153.6 2692 2588 1.892
1992 0.466 NMD 65.15 95.1 1309 1098 O
2422 24
fllt-,%togg gsul

2222 2242 1.31 ND 7

64 129.
128. 8 %@}2@%8‘”(9“456"3 fiirycp
| | ustmessereBesrgiten Melow:spheri gl ass wi t hout pignent).
filmstructures with varying degreegagg ~0i di ng.

Pear |

T_‘)E9

Spheriglass TD 44. 36 87.39 1624 1622 0.414 WVB 40% MD 53.02 122.8

2 at 35% TD 75.27 144.8 2363 2134 1.567 M D

Pear |

1%6

18 -

70
Ex .20

ceading, @Fﬂpeﬁ*ﬁaa
These pictures show
It can be seen that the

2 at 20% TD 75PrC33xP12/28%0 2630
Pear |
Ex 19 -

o

TD 50. 98 115.8 2069

Omwyal ene TD 52.56 116.1

Si | ber TD 42.53

I Wes 5

e

voi di ng agent particl
the particles in the
produced in Exanpl es
thick lam nated film

£S IId.VE
bl ane of
B to 20 W

e T oT U
Pracity fan

Bre very

EU LU d.l

Thiginessr
hmi@tonsThi

Q%lfl'ﬁ'@és

Reins' ch

1 the | ong axes of
of these filns
aracteristic of

| al ofr
’94IF\D/|F

5 Sone of these

0, TT es nd
films were run at them %@E@d-i-a-ég@zmratiotrial). The

films run during this trial were Ex 14 (spheriglass voiding agent w thout
Pi gMeRL ) QZ@i 5 (spherl glass voiding agent with titanium di oxi de

pi gne bubbl e was achi eved and a short mll roll of

03/ 03@9‘7‘4“\3@#}‘@%@?@%39&@ preduged vathjthickngss arayRd gpmicreR by "fqt'I‘QHS@éJﬁ'OE@U%Iol t
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I n
t o reelcselebdribbl Rere. Thizdirh Ban b&usHad a sedifm tdheodting o petiace arvadad cadtels
gi vengpel ow. Table 7 Opacity % Thi ckness Density mcrons cm.3 Ex 14 |1 D
R 94 0. 604
) Example 22  Spheriglass core inner & outer melt coat clear
Example 23 Spheriglass core inner melt coat white
Example 24  Spheriglass core inner & outer melt coat white
Example 25 Pearl 70 core inner & outer melt coat clear
Example 26 Pearl 70 core Inner melt coat white
15 Example 27 Pearl 70 core inner & outer melt coat white
Table 8
Example Gloss inside | Gloss outside | Opacity
of film % of film % %
Ex 22 - Spheriglass 61.1 43.2 54 - 55
Ex 23 - Spheriglass + white in 24 47 58 - 61
Ex 24 - Spheriglass + white in & out 22.7 22.7 65 -70
Ex 25 - Pearl 70 41 35 81-82
Ex 26 - Pearl 70 + white in 28.5 34.9 73-75
Ex 27 - Pearl 70 + white in & out 31.8 14.9 78 - 81
Examples 28 to 36
20 Further examples were prepared as Example 2A according to the following table



5 Exanples 22 to 27 Six further filmvariants were produced wth thickness
around 35 mcron by nethods anal ogous to those described herein. This film
can be uswoo0a®3m7base filmfor coating to produce a voi dedCeERIEOSIGi | m
Exanpl e 22 Spheriglass core inner & o;gie melt coat clear Exanple 23
Spheriglass core inner nelt coat whit Exanpl e 24 Spheriglass core inner &
outer nelt coat white Exanple 25 Piablg,i)?o core inner & outer nelt coat

cl ear Exanple 26 Pgatd—rO—coi-o—thnref—Fet—ecoat—white—15 Exanpl e 27 Pearl
70 core inner & outé¢r Gaditmeaedonatei t g Tabl e TROEXxanpl e 0ss inside doss
out side Opacity of |fi l@g ﬁgifg % 22 qooherijgsyq 61.1 43.2 54 - 55
Ex 23 - Sherilass + nb -@51 E20§4-1g%c.|lass+M|te|n&
out 22.7 22.7 65 - 10 _Ex 2%%- Pearl 75X2§ 35ER31-| B234Hx 26 - Pearl 70 +
white in 28.5 34.9 I3 - 7510&x 27 - Pepgbg7Q gxwhiftexhy |& out 31.8 14.9 78
- 81 Exanples 28 t¢ 36 20 _FUrther exapples r r d as Exanple 2A
accor di ngrr}t)o t he fol ing ] W0 03 ‘\38 "\Aj\E’bSa‘/': ‘*gp]ﬂSlO 14rr$abl e 9
Cal ci oae pespeaitate? these Zilnkd/abrdi tegeagedthe ra8aistie Hvm ibfeRiodihgsbed. Ex 34

10% Ex 29 Ex 32 Ex 35 15001-;6(,6319 I@fon%%ngﬁ(aé@re;’@ao/pr opertles of these filns

were tested and trhe—tresttts—are—gtverh—the ooy
CaIC|um carbonate |Orientation TiO2
(Voiding agent) 5 % 10% [15%
5% MD 50 67 49
TD 60 89 72
10 % MD 63 43 43
TD 82 53 52
15 % MD 58 52 58
TD 72 60 82
Table 11 -Tensile strength MPa
Calcium carbonate |Orientation TiO2
(Voiding agent) 5% 10% [15%
5% MD 148 178 149
TD 102 140 134
10 % MD 165 132 131
TD 140 120 116
15 % MD 154 162 157
TD 133 123 118
-5 Table 12 - Young’s modulus MPa
Calcium carbonate |Orientation TiO2
(Voiding agent) 5% 10 % 15 %
5% MD 1391 1775 1893
TD 1389 1525 1626
10 % MD 1648 1839 1804
TD 1408 1612 1690
15 % MD 1695 1776 1779
TD 1364 1483 1303

The MD /TD ratios for these properties can be seen to be within the desired values.



Tabl e 10 - Elongation at break / % Cal ci um carbonate Orientation Ti02

(Voi ding agent) 5% 10% 15% 5% M D 50 67 49 TD 60 89 72 10% M D 63 43 43
TD 82 53 WD 03834sKD 58 52 58 TD 72 60 82 Table 11 - Tensi lpeT@#PoENGIh MPa
Cal ci um carbonate Orientation Ti02 (Moiding agent) 5% 10% 15% 5% MD 148
178 149 TD 102 140 134 10% MD 165 1327131 TD 140 120 116 15% MD 154 162
157 TD 133 123 118 -~ Table 12 - Young's nodul us MPa Cal ci um car bonat e
Orientation Ti 02 (Voiding agent) 5% 10% 15% 5% M D 1391 1775 1893 TD 1389

1525 1626 10%%@6@@@&@. gsunormplisedidgr 4 68 micred thidkiinNbothee)s 1776 1779
TD 1364 1483 130 éﬂ\% rlati os for these ﬁf@gertles "chn be seen to be
within the desirle ues. 03/ 033574 PCT/EPO27 1151015
V0|d|ng agent) 5% 10 % 15 %
5% Opacity 65 80 83
Gloss 38 34 35
10 % Opacity 77 85 88
Gloss 25 23 23
15% Opacity 83 91 93
Gloss 27 26 21

Table 14 - Thickness of film (microns)

Calcium carbonate TiO,
(Voiding agent) 5% |10% {15%
5% 83 (83 82
10% 94 |90 88
15% 110 [122 113
5
Table 15 - Density (g/cmd)
Calcium carbonate TiO,
(Voiding agent) 5% 10% 15%
5% 0.67 0.70 0.72
10% 0.62 0.65 0.66
15% 0.55 0.53 0.56




Table 13 - Opacity & G oss nornmalised for a 58 mcron thick filmboth %
Cal ci um carbonate Ti 02 (Voiding agent) 5% 10% 15% 5% Opacity 65 80 83
d oss 38 W0 0353350 Opacity 77 85 88 doss 25 23 23 15% @paErPhy168 91 93

G oss 27 26 21 Table 14 - Thickness film(mcrons) Calcium carbonate
Ti 02 (Voiding agent) 5% 10% 15% 5% 83 82 10% 94 90 88 15% 110 122
113 5 Table 15 - Density (g/ C\VB) |dm car bonate Ti Q2 (Voi ding agent)

5% 10% 15% 5% 0. 67 0.70 0.72 10% 062 MP 65 0.66 15% 0.55 0.53 0.56 WO
03/ 033574 PCT/ EP02/11510 16 CLAIMS 1. A simultaneously oriented

pol yolef i niaCsifnBigheoB 8l YRERBY lpBRBILfiAiL (& CRINDrbS)IdHR) R EbRbRsind ParBities least
one | particles inc calésse t he

e[ thereof, said ompatible wth said |ayer . to
i 1 SRR Pt SERENIES R RTIB AL S b1 Braiss Dedhaiariiao
si rul tremeio whkey thercasbpdiydidfia id/Bireiched Binultandowshein dothttbe Minarid ED esdodrepe thee:
(1) PRk eemdAYd:Ng a mean aspect ratio x/y of at least 2, and a mean size

of the | ongest rticle
?i) %articleg ﬁaving a mean aspect ratio x/y of at least 2, and a mean size of the longest particle

dimension greater than about 3 microns (preferably about 6 microns); and/or

(i) particles having a mean aspect ratio of about 1, with a narrow size distribution, a mean
10  particle size of from about 3 to about 10 microns, (preferably about 6 microns), and which are

substantially free of particles above about 12 microns in size.

2. A film as claimed in claim 1, characterised in that ratio of at least one of the following
properties measured in the MD with respect to TD is:
15  (a) tensile strength of above 0.5;
(b) elongation at break of below 2.0;
(c) Young’s modulus of at least 0.7; and/or
(d) shrinkage of at least 0.45, the TD shrinkage being other than zero.

20 3. A simultaneously oriented polyolefinic film comprising particles therein which are
incompatible with the polyolefin and which cause the initiation of voids in the film when the cast
polyolefin is stretched characterised in that ratio of at least one of the following properties measured
in the MD with respect to TD is:

(a) tensile strength of above 0.5;

(b) elongation at break of below 2.0;

(c) Young's modulus of at least 0.7; and/or

(d) shrinkage of at least 0.45 the TD shrinkage being other than zero.

25

4. A film according to either claim 2 or 3, in which at least one of the MD/TD ratios of the
30 properties (a) to (d) is substantially balanced optionally about 1.0.

5. A film according to any preceding claim, in which the polyolefin is polypropylene.

6. A film according to any preceding claim which has a density of less than about 0.85 g/cm?®.
35

7. A film according to any preceding claim which has a ratio of shrinkage of the film MD/TD

ratio is less than about 1.



di nension greater than about 3 mcrons (preferably about 6 mcrons); and/or
(i1) particles having a nean aspect ratio of about 1, with a narrow size

di st ri butwornz/oassmean 10 particle size of from about 3 toPaE@PV2/13101 crons,
(preferably about 6 microns), and WhI.H;‘I are substantially free of
particles above about 12 mcrons in size. 2. Afilmas clainmed in claiml1,

characgterise n that ratio of at S f erties
reasuPed | A MRLAE ek 3k BisleaRh 5 iERhch s & rald Guh@ler S itanBidl ¥ o e
0.5; MP/Teiratglernahoult1.®teattoupd.Sbel ow 2. 0; (c) Young's nodul us of at |east
0.7; and/or (d) shrinkage of at |east 0.45, the TD shri nkage bei ng ot her

than ero. 20 3. A sinmultaneous r.ient.ed finic fij I g
par ti Ehes. thdrapstaindlp abarermina g are iRsetalon Gsrk phe RMEITER
cafise ratlogs fraim about 0.4 toBbawdiOcs in the fil mwhen the cast polyolefinis
stretched characterised in that ratio of at |east one of the follow ng

properties asured. in o TD | S trengt h

b *hbde 0 ASTmABEinasp ahe Sererie e AR B sengsmodus BLye B MO 0P s

of at id gragter han;abandl.@r (d) shrinkage of at |east 0.45 the TD shrinkage

bei ng ot her than zero. 4. Afil maccordi ng to either claim2 or 3, in which

| e f the MDJTD ratio oertles to ), IS
SiBstdht i A Y aPCHEE o ae Binsrios apisnin whh M Vaiing el sprihg oot e,
pr ecedroup ahaisting ofrmink; atbminhen platejels;ahicro-sphepcal giass ehds ditarlim Aiokiderand
accor gbpggm{&rgg;\yat@r ecedi ng claimwhich has a density of |ess than about
[ cnB. . A filmaccording to any preceding clai mwhich has a
ratio of shrlnkage of the filmMJTD ratio is less than about 1. WD
03/ 033874 RCIhEREDFdIddbGaNy Pre@dihgfdldim iaetha@hdhergoitiog agyntpras@adispectaatio oh
V"‘i'!SChahl%%staaHo%E)S.o of the tensile strength of the film MYTD ratio from
about 1.0 to about 1.5. 9 Afilmaccording to any preceding claimwhich the
el ongation to break of the film MY TD
13 A film according to any preceding claim which further comprises a pigment, optionally

titanium dioxide preferably in an amount of at least 5%, optionally about 10%, by weight.

20 14. A film according to any preceding claim, in which the voiding agent has at least one linear
dimension less than about 2 microns.

15. A film according to any preceding claim, which has an unlaminated thickness of at least 50
microns.

25
16. A method of making a film according to any preceding claim using a conventional blown
double bubble process and/or a simultaneously oriented stenter machine (e.g. LISM).

17. A film obtained and/or obtainable by a method as claimed in claim 16.

30
18. A label, artificial paper and/or printed article comprising a film as claimed in any of claims
1to 15and 17.

19. Use of a voiding agent in an method of manufacturing a film as claimed in any of claims 1
35 to 15 and 17 whilst simultaneously orientating the film.



S5ratiois fromabout 0.5 to about 0.9. 10 A filmaccording to any
precedi ng clai mwhich the Young's nodulus of the filmMYTD ratio 1is
greater twerdabsset 1.0. 10 11 A filmaccording to any pre®edinpg2/cisad min
whi ch the voiding agent is selected fypmthe group consisting of mca,
al um nium pl atel ets; m cro-spherical ass beads, titanium di oxi de and

cal ci car.honat 12 A filmaccordjn Q, a precedi.ng, cl ai m.jn ich the
Vol di A aqBrim Aagos Feytadaf K G inesuoS P SR herBiy Tl e eyl
accor i thg FiguremgnpExarerlemberelnai m whi ch further conprises a pi gnent,
optionally titaniumdi oxide preferably in an anount of at |east 5%
optionally about 10% by weight. 20 14. A filmaccording to any preceding
claim in which the voiding agent has at |east one linear dinension |ess
than about 2 mcrons. 15. A filmaccording to any preceding claim which
has an unl am nated thickness of at |east 50 mcrons. 25 16. A nethod of
making a fil maccording to any preceding claimusing a conventional blown
doubl e bubbl e process and/or a sinmultaneously oriented stenter nachine
(e.g. LISM. 17. A filmobtained and/or obtainable by a nethod as cl ai ned
inclaiml1l6. 30 18. A label, artificial paper and/or printed article
conprising a filmas clainmed in any of clains 1 to 15 and 17. 19. Use of a
voi ding agent in an nmethod of manufacturing a filmas clainmed in any of
claimse 1 35 to 15 and 17 whil st sinultaneously orientating the film WO
03/ 033574 PCT/ EP02/11510 18 20. A filmand/or nmethod of making said film
substantially as described herein with reference to the Figures and
Exanpl es herei n.



